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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

Passive Circuits

Scilab code Exa 1.2.2 example 2

1 clc;

2 // page no 5
3 // prob no 1 2 2
4 //T−type a t t e nu a t o r p r ov i d e 6−dB i n s e r t i o n l o s s
5 // A l l r e s i s t a n c e a r e i n ohm
6 Ro=50

7 ILdB=6

8 IL=10^-( ILdB /20)

9 // Dete rmina t i on o f R
10 R=Ro*(1-IL)/(1+IL)

11 disp( ’ ohm ’ ,R,+ ’ The va lu e o f r e s i s t a n c e R i s ’ )
12 // Dete rmina t i on o f R3
13 R3=(2*Ro*IL)/(1 -(0.5) ^2)

14 disp( ’ ohm ’ ,R3 ,+ ’ The va lu e o f r e s i s t a n c e R3 i s ’ )

Scilab code Exa 1.2.3 example 3

1 clc;
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2 // page no 7
3 // prob no 1 2 3
4 // pi−a t t e nu a t o r with 6 dB i n s e r t i o n l o s s
5 // output r e s i s t a n c e i s Ro=50 ohm
6 // A l l r e s i s t a n c e a r e i n ohm
7 Ro=50

8 ILdB=6

9 IL=10^-( ILdB /20)

10 // Dete rmina t i on o f RA and RB
11 RA=Ro*(1+IL)/(1-IL);

12 disp( ’ ohm ’ ,RA ,+ ’ The va lu e o f r e s i s t a n c e RA and RB i s
’ )

13 // Dete rmina t i on o f RC
14 RC=Ro*(1-(IL)^2) /(2*IL);

15 disp( ’ ohm ’ ,RC ,+ ’ The va lu e o f r e s i s t a n c e RC i s ’ )

Scilab code Exa 1.2.4 example 4

1 clc;

2 // page no 9
3 // prob no 1 2 4
4 //As g i v en i n f i g . 1 . 2 . 4 L−a t t e nu a t o r with s ou r c e

r e s i s t a n c e Rs=75 ohm and load r e s i s t a n c e Rl=50
ohm

5 Rs=75; Rl=50;

6 // Dete rmina t i on o f R1
7 R1=(Rs*(Rs -Rl))^(1/2);

8 disp( ’ ohm ’ ,R1 ,+ ’ The va lu e o f r e s i s t a n c e R1 i s ’ );
9 // Dete rmina t i on o f R3
10 R3=((Rs^2) -(R1^2))/R1;

11 disp( ’ ohm ’ ,R3 ,+ ’ The va lu e o f r e s i s t a n c e R3 i s ’ );
12 // Dete rmina t i on o f i n s e r t i o n l o s s
13 IL=(R3*(Rs+R1))/((Rs+R1+R3)*(R3+R1)-(R3)^2)

14 ILdB =-20* log10(IL);// c o nv e r t i o n o f power i n d e c i b e l s
15 disp( ’dB ’ ,ILdB ,+ ’ The va lu e o f i n s e r t i o n l o s s i s ’ );
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Scilab code Exa 1.2.5 example 5

1 clc;

2 // page no 10
3 // prob no 1 2 5
4 //As g i v en i n f i g . 1 . 2 . 4 L−a t t e nu a t o r with s ou r c e

r e s i s t a n c e Rs=10 ohm and load r e s i s t a n c e Rl=50
ohm

5 Rs=10; Rl=50;

6 // Dete rmina t i on o f R2
7 R2=(Rl*(Rl -Rs))^(1/2);

8 disp( ’ ohm ’ ,R2 ,+ ’ The va lu e o f r e s i s t a n c e R2 i s ’ );
9 // Dete rmina t i on o f R3
10 R3=((Rl^2) -(R2^2))/R2;

11 disp( ’ ohm ’ ,R3 ,+ ’ The va lu e o f r e s i s t a n c e R3 i s ’ );
12 // Dete rmina t i on o f i n s e r t i o n l o s s
13 IL=(R3*(Rs+Rl))/((Rs+R3)*(R3+R2+Rl)-(R3)^2)

14 ILdB =-20* log10(IL);// c o nv e r t i o n o f power i n d e c i b e l s
15 disp( ’dB ’ ,ILdB ,+ ’ The va lu e o f i n s e r t i o n l o s s i s ’ );

Scilab code Exa 1.5.1 example 6

1 clc;

2 // page no 21
3 // prob no 1 5 1
4 // S e r i e s tuned r e s onan t ck t i s g i v en which i s tuned

at 25 MHz with
5 // s e r i e s r e s i s t a n c e 5 ohm s e l f c a p a c i t a n c e 7 pF and

induc t an c e 1 uH
6 C=7*10^ -12;R=5;L=10^ -6;f=25*10^6;

7 // Dete rmina t i on o f s e l f r e s onan t f r e q o f c o i l
denoted as Fsr
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8 Fsr =1/(2*3.14*(L*C)^0.5);

9 disp( ’MHz ’ ,Fsr /(10^6) ,+ ’ The va lu e o f s e l f r e s onan t
f r e q i s ’ );

10 // Dete rmina t i on o f Q− f a c t o r o f c o i l , e x c l u d i n g s e l f −
c a p a c i t i v e e f f e c t s

11 Q=(2*3.14*f*L)/R;

12 disp(Q, ’ The va lu e o f Q− f a c t o r i s ’ );
13 // Dete rmina t i on o f e f f e c t i v e i nduc t an c e
14 Leff=L/(1-(f/Fsr)^2);

15 disp( ’uH ’ ,Leff *(10^6) ,+ ’ The va lu e o f e f f e c t i v e
i nduc t an c e i s ’ );

16 // Dete rmina t i on o f e f f e c t i v e Q− f a c t o r
17 Qeff=Q*(1-(f/Fsr)^2);

18 disp(Qeff , ’ The va lu e o f e f f e c t i v e Q− f a c t o r i s ’ );

Scilab code Exa 1.8.1 example 7

1 clc;

2 // page no 26
3 // prob no 1 8 1
4 //High f r e qu en cy t r a n s f o rme r with i d e n t i c a l pr imary

and se conda ry c i r c u i t s
5 Lp =150*10^ -6;

6 Ls =150*10^ -6;

7 Cp =470*10^ -12;

8 Cs =470*10^ -12;

9 //Lp=Ls=150 uH ,Cp=Cs=470 pF
10 Q=85 //Q− f a c t o r f o r each ckt i s 85
11 c=0.01 // Coe f f o f c o up l i n g i s 0 . 0 1
12 Rl=5000 //Load r e s i s t a n c e Rl=5000 ohm
13 r=75000 // Constant c u r r e n t s ou r c e with i n t e r n a l

r e s i s t a n c e r=75 kohm
14 // Dete rmina t i on o f common r e s onan t f r e qu en cy
15 wo=1/((Lp*Cp)^(1/2));

16 // d i s p ( ’Mrad/ sec ’ , wo / (10ˆ6 ) ,+ ’The va lu e o f common
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r e s onan t f r e q i s ’ ) ;
17 p=3.77*10^6;

18 Z2=Rl /(1+(p*%i*Cs*Rl));

19 Z1=r/(1+(p*%i*Cp*r));

20 // At r e s onanc e Zs=Zp=Z
21 Z=wo*Ls*(1/Q +%i);

22 Zm=%i*p*c*Lp;

23 // Dete rmina t i on o f denominator
24 Dr=((Z+Z1)*(Z+Z2)) -(Zm^2)

25 // Hence t r a n s f e r impedance i s g i v en as
26 Zr= (Z1*Z2*Zm)/Dr;

27 disp( ’ ohm ’ ,Zr , ’ The t r a n s f e r impedance i s ’ );

Scilab code Exa 1.10.1 example 8

1 clc;

2 // page no 34
3 // prob no 1 1 0 1
4 //From the ckt o f f i g . 1 . 1 0 . 1 ( a )
5 C1=70*10^ -12

6 C2 =150*10^ -12

7 Rl=200

8 Q=150

9 f=27*10^6

10 r=40000

11 // Dete rmina t i on o f common r e s onan t f r e q
12 wo =2*3.14*f;

13 disp( ’Mrad/ s e c ’ ,wo /(10^6) ,+ ’ The va lu e o f common
r e s onan t f r e q i s ’ );

14 // Dete rmina t i on o f Gl
15 Gl=1/Rl;

16 disp( ’mSec ’ ,Gl *(10^3) ,+ ’ The va lu e o f Gl i s ’ );
17 // Checking the approx iamt ion i n denominator
18 ap=((wo*(C1+C2))/(Gl))^2

19 alpha=(C1+C2)/C1;
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20 disp(alpha , ’ The va lu e o f a lpha i s ’ )
21 // Dete rmina t i on o f e f f e c t i v e l oad
22 Reff =(( alpha)^2)*Rl;

23 disp( ’ kohm ’ ,Reff /(10^3) ,+ ’ The va lu e o f e f f e c t i v e
l oad i s ’ );

24 // I f e f f e c t i v e l oad i s much l e s s than i n t e r n a l
r e s i s t a n c e hence tun ing c a p a c i t a n c e then

25 Cs=C1*C2/(C1+C2);

26 disp( ’ pF ’ ,Cs *(10^12) ,+ ’ The va lu e o f tun ing
c a p a c i t a n c e i s ’ );

27 // Dete rmina t i on o f Rd
28 Rd=Q/(wo*Cs);

29 disp( ’ kohm ’ ,Rd /(10^3) ,+ ’ The va lu e o f Rd i s ’ );
30 // I f Rd i s much g r e a t e r than Re f f then −3dB

bandwidth i s g i v en by
31 B=1/(2*3.14* C2*alpha*Rl);

32 disp( ’MHz ’ ,B/(10^6) ,+ ’ The va lu e o f −3dB BW i s ’ );

13



Chapter 2

WAVEFORM SPECTRA

Scilab code Exa 2.13.1 example 1

1 clc;

2 // page no 74
3 // prob no . 2 . 1 3 . 1
4 //A r e c t a n g u l a r pu l s e with h=3V and width=2ms a c r o s s

10 ohm r e s i s t o r
5 V=3;t=2*10^ -3;R=10;

6 // Dete rmina t i on o f ave rage ene rgy
7 P=(V^2)/R;// I n s t an t an e ou s power
8 U=P*t;

9 disp( ’ J ’ ,U, ’ The ave rage ene rgy i s ’ );
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Chapter 4

Noise

Scilab code Exa 4.2.1 example 1

1 clc;

2 // page no 120
3 // prob no 4 2 1
4 // R e s i s t o r at room temp T=290 K with BW=1MHz and R

=50 ohm
5 T=290

6 BW =1*10^6 // No i s e bandwidth i n h e r t z
7 k=1.38*10^ -23 //Boltzman con s t an t i n J/K
8 R=50

9 // Dete rmina t i on o f the rma l n o i s e power Pn
10 Pn=k*T*BW;

11 disp( ’W’ ,Pn ,+ ’ The va lu e o f t h e r n a l n o i s e power i s ’ );
12 // Dete rmina t i on o f RMS no i s e v o l t a g e
13 En=(4*R*k*T*BW)^(1/2);

14 disp( ’uV ’ ,En *(10^6) ,+ ’ The va lu e o f RMS no i s e v o l t a g e
i s ’ );

Scilab code Exa 4.2.2 example 2
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1 clc;

2 // page no 122
3 // prob no 4 2 2
4 //Two r e s i s t o r at room temp ar e g i v en with BW=100KHz
5 R1 =20000

6 R2 =50000

7 k=1.38*10^ -23 //Boltzman con s t an t i n J/K
8 T=290

9 BW =100*10^3

10 // Dete rmina t i on o f the rma l n o i s e v o l t a g e f o r 20Kohm
r e s i s t o r

11 En1 =(4*R1*k*T*BW)^(1/2);

12 disp( ’uV ’ ,En1 *(10^6) ,+ ’ a ) i ) The va lu e o f RMS no i s e
v o l t a g e i s ’ );

13 // Dete rmina t i on o f the rma l n o i s e v o l t a g e f o r 50 kohm
r e s i s t o r

14 En2=En1*(R2/R1)^(1/2);

15 disp( ’uV ’ ,En2 *(10^6) ,+ ’ a ) i i ) The va lu e o f RMS no i s e
v o l t a g e i s ’ );

16 // Dete rmina t i on o f the rma l n o i s e v o l t a g e f o r 20K &
50k r e s i s t o r i n s e r i e s

17 Rser=R1+R2 // S e r i e s combinat ion o f R1 & R2
18 En3=En1*(Rser/R1)^(1/2);

19 disp( ’uV ’ ,En3 *(10^6) ,+ ’ b )The va lu e o f RMS no i s e
v o l t a g e i s ’ );

20 // Dete rmina t i on o f the rma l n o i s e v o l t a g e f o r 20K &
50k r e s i s t o r i n p a r e l l e l

21 Rpar=(R1*R2)/(R1+R2)// p a r a l l e l combinat i on o f R1 &
R2

22 En4=En1*(Rpar/R1)^(1/2);

23 disp( ’uV ’ ,En4 *(10^6) ,+ ’ c )The va lu e o f RMS no i s e
v o l t a g e i s ’ );

Scilab code Exa 4.2.3 example 3
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1 clc;

2 // page no 128
3 // prob no 4 2 3
4 // P a r a l l e l tuned ckt tuned at r e s onan t f r e q f =120

MHz
5 f=120*10^6;

6 c=25*10^ -12; // c ap a c i t a n c e o f 12 pF
7 Q=30; //Q− f a c t o r o f the ck t i s 30
8 BW =10*10^3; // cahnne l BW o f the r e c e i v e r i s 10 KHz
9 k=1.38*10^ -23 //Boltzman con s t an t i n J/K

10 T=290; //Room temp
11 // Dete rmina t i on o f e f f e c t i v e n o i s e v o l t a g e Rd

apea r i n g at i /p at room temp
12 Rd=Q/(2* %pi*f*c);

13 disp( ’ kohm ’ ,Rd/1000, ’ The va lu e o f Rd i s ’ );
14 Vn=(4*Rd*k*T*BW)^(1/2);

15 disp( ’uV ’ ,Vn *(10^6) , ’ The va lu e o f e f f e c t i v e n o i s e
v o l t a g e i s ’ );

Scilab code Exa 4.3.1 example 4

1 clc;

2 // page no 131
3 // prob no 4 3 1
4 // D i r e c t c u r r e n t o f 1 mA f l ow i n g a c r o s s

s em i conduc to r j unc tn
5 Idc =10^ -3;

6 Bn =10^6; // E f f e c t i v e n o i s e BW=1 MHz
7 q=1.6*10^ -19; // Charge on e l e c t r o n i n coulombs
8 // Dete rmina t i on o f n o i s e component c u r r e n t In i n DC

cu r r e n t o f Idc=1 mA
9 In=(2* Idc*q*Bn)^(1/2);

10 disp( ’nA ’ ,In *(10^9) ’, ’ The va lu e o f n o i s e c u r r e n t In
i s ’ )
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Scilab code Exa 4.11.1 example 5

1 clc;

2 // page no 135
3 // prob no 4 1 1 1
4 //An amp l i f i e r i s g i v en
5 Rn=300; // Equ i va l en t n o i s e r e s i s t a n c e
6 Ieq =5*10^ -6; // Equ i va l en t n o i s e c u r r e n t i s 5 uA
7 Rs=150; // Amp l i f i e r f e d from 150 ohm , 1 0 uV rms

s i n u s o i d a l s o u r c e
8 Vs=10*10^ -6;

9 Bn =10*10^6; // No i s e BW i s 10 MHz
10 //Assume the f o l l o w i n g
11 kT=4*10^ -21; //k i s Boltzman con s t an t i n J/K & T i s

room temp
12 q=1.6*10^ -19; // Charge on e l e c t r o n i n coulombs
13 // Dete rmina t i on o f sho t n o i s e c u r r e n t
14 Ina =(2*q*Ieq*Bn)^(1/2);

15 disp( ’nA ’ ,Ina *(10^9) ’, ’ The va lu e o f sho t n o i s e
c u r r e n t Ina i s ’ );

16 // No i s e v o l t a g e deve l oped by t h i s a c r o s s s ou r c e
r e s i s t a n c e i s

17 V=Ina*Rs;

18 disp( ’uV ’ ,Vs *(10^6) ’, ’ The va lu e o f n o i s e v o l t a g e
a c r o s s Rs i s ’ );

19 // No i s e v o l t a g e deve l oped a c r o s s Rn r e s i s t a n c e i s
20 Vna =(4*Rn*kT*Bn)^(1/2);

21 disp( ’uV ’ ,Vna *(10^6) ’, ’ The va lu e o f n o i s e v o l t a g e
a c r o s s Rn i s ’ );

22 // Dete rmina t i on o f the rma l n o i s e v o l t a g e from sou r c e
23 Vns =(4*Rs*kT*Bn)^(1/2);

24 disp( ’uV ’ ,Vns *(10^6) ’, ’ The va lu e o f the rma l n o i s e
v o l t a g e at Rs i s ’ );

25 // Dete rmina t i on o f t o t a l n o i s e v o l t a g e at i nput
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26 Vn=(((V)^2)+((Vna)^2) +((Vns)^2))^(1/2)

27 disp( ’uV ’ ,Vn *(10^6) ’, ’ The va lu e o f t o t a l n o i s e
v o l t a g e Vn i s ’ );

28 // Dete rmina t i on o f s i g n a l to n o i s e r a t i o i n dB
29 SNR =20*( log10(Vs/Vn));

30 disp( ’dB ’ ,SNR , ’ The va lu e o f s i g n a l to n o i s e r a t i o i s
’ );

Scilab code Exa 4.12.1 example 6

1 clc;

2 // page no 136
3 // prob no 4 1 2 1
4 //As shown in f i g 4 . 1 2 . 1
5 // Three i d e n t i c a l l i n k s a r e g i v en with f o r 1 l i n k i s

SNR=60 dB
6 SNR1 =60;

7 l=3;

8 // Dete rmina t i on o f output s i g n a l to n o i s e r a t i o
9 SNR=(SNR1) -10*log10(l);

10 disp( ’dB ’ ,SNR , ’ The va lu e o f output s i g n a l to n o i s e
r a t i o i s ’ );

Scilab code Exa 4.12.2 example 7

1 clc;

2 // page no 137
3 // prob no 4 1 2 2
4 //SNR f o r t h r e e l i n k s i s g i v en i n which I s t two have

SNR 60 db & I Ind 40 dB
5 SNRdB (1) =60; //SNR i s 60 dB f o r I s t l i n k
6 SNRdB (2) =60; //SNR i s 60 dB f o r I Ind l i n k
7 SNRdB (3) =40; //SNR i s 40 dB f o r I I I r d l i n k
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8 // Dete rmina t i on o f power i n watt
9 for i=1:3

10 snr(i)=10^( - SNRdB(i)/10);

11 end;

12 // Dete rmina t i on o f o v e r a l l SNR
13 for i=1:3

14 SNR=snr(i);

15 end;

16 // Dete rmina t i on o f t o t a l SNR in dB
17 SNRdB =10*(- log10(SNR));

18 disp( ’dB ’ ,SNRdB , ’ The va lu e o f output s i g n a l to n o i s e
r a t i o i s ’ );

Scilab code Exa 4.13.1 example 8

1 clc;

2 // page no 139
3 // prob no 4 1 3 1
4 // No i s e f i g . o f an amp l i f i e r i s 7 dB with input SNR

=35 dB
5 SNRin =35; //SNR at i /p o f am p l i f i e r
6 F=7; // No i s e f i g u r e o f an amp l i f i e r
7 // Dete rmina t i on o f output SNR
8 SNRout=SNRin -F;

9 disp( ’dB ’ ,SNRout , ’ The va lu e o f output s i g n a l to
n o i s e r a t i o i s ’ );

Scilab code Exa 4.14.1 example 9

1 clc;

2 // page no 140
3 // prob no 4 1 4 1
4 // No i s e f i g . o f an amp l i f i e r i s 13 dB with BW=1MHz
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5 f=13; // No i s e f i g u r e o f an amp l i f i e r
6 Bn =1*10^6;

7 kT=4*10^ -21; //k i s Boltzman con s t an t i n J/K & T i s
room temp

8 F=10^(f/10);

9 // Dete rmina t i on o f e q u i v a l e n t am p l i f i e r i nput n o i s e
10 Pna=(F-1)*kT*Bn;

11 disp( ’pW’ ,Pna *10^12 , ’ The va lu e o f i nput n o i s e i s ’ );

Scilab code Exa 4.15.1 example 10

1 clc;

2 // page no 141
3 // prob no 4 1 5 1
4 // mixer with n o i s e f i g . 20dB preceded by amp l i f i e r

with n o i s e f i g . 9dB i s g i v en
5 f1=9; // No i s e f i g f o r am p l i f i e r
6 f2=20; // No i s e f i g f o r mixer
7 g=15; // power ga in
8 // Conver t ing dB in power r a t i o
9 F1=10^(f1/10);

10 F2=10^(f2/10);

11 G=10^(g/10);

12 // Dete rmina t i on o f o v e r a l l n o i s e f i g . r e f f e r e d at i /
p

13 F=F1+(F2 -1)/G;

14 // c o nv e r t i n g i n dB
15 FdB =10* log10(F);

16 disp( ’dB ’ ,FdB , ’ The o v e r a l l n o i s e f i g i s ’ );

Scilab code Exa 4.17.1 example 11

1 clc;
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2 // page no 143
3 // prob no 4 1 7 1
4 //An a t t e nu a t o r i s g i v en with i n s e r t i o n l o s s o f 6 dB
5 // No i s e f i g i s e q u i v a l e n t to i n s e r t i o n l o s s
6 F=6; // No i s e f i g .=6 dB
7 // Dete rmina t i on o f n o i s e f a c t o r
8 Fn =10^(6/10);

9 disp(Fn, ’ The va lu e o f n o i s e f a c t o r i s ’ );

Scilab code Exa 4.18.1 example 12

1 clc;

2 // page no 144
3 // prob no 4 1 8 1
4 //A r e c e i v e r with n o i s e f i g . 12dB f ed by low n o i s e

amplr with ga in 50 dB with n o i s e temp o f 90 k
5 f=12;

6 Tm=290; //Room temp va lu e
7 T=90;

8 g=50;

9 // c a l c u l a t i n g power r a t i o
10 F=10^(f/10);

11 G=10^(g/10);

12 // Dete rmina t i on o f e q u i v a l e n t n o i s e at room temp
13 Tem=(F-1)*Tm;

14 disp( ’K ’ ,Tem , ’ The va lu e o f e q u i v a l e n t n o i s e at room
temp i s ’ );

15 // Dete rmina t i on o f e q u i v a l e n t n o i s e at 90 k temp
16 Te=T+(Tem/G);

17 disp( ’K ’ ,Te , ’ The va lu e o f e q u i v a l e n t n o i s e at n o i s e
temp=90 i s ’ );

Scilab code Exa 4.19.1 example 13
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1 clc;

2 // page no 146
3 // prob no 4 1 9 1
4 //An ava l anche d i ode s ou r c e i s g i v en with e x c e s s

n o i s e r a t i o i s 14 dB
5 enr =14;

6 To=290; //Room temp in K
7 y=9; //Y− f a c t o r i s 9 dB
8 // c o nv e r t i n g dB in power r a t i o
9 ENR =10^( enr /10);

10 Y=10^(y/10);

11 //From de f o f ENR the hot temp i s
12 Th=To*(ENR +1);

13 disp( ’K ’ ,Th , ’ The va lu e o f hot temp Th i s ’ );
14 // Dete rmina t i on o f e q u i v a l e n t n o i s e temp
15 Te=(Th -(Y*To))/(Y-1);

16 disp( ’K ’ ,Te , ’ The va lu e o f e q u i v a l e n t n o i s e temp Te
i s ’ );

23



Chapter 5

TUNED SMALL SIGNAL
AMPLIFIERS MIXERS AND
ACTIVE FILTERS

Scilab code Exa 5.4.1 example 1

1 // page no 162
2 // problem no 5 . 4 . 1
3 // Resonat ing f r e q o f a tuned ckt o f a CE amp l i f i e r

i s 5MHz
4 f=5*10^6;

5 c=100*10^ -12; // tun ing c a p a c i t a n c e i n F
6 Q=150; // Q− f a c t o r o f the ck t
7 Rl =5*10^3; // l oad r e s i s t a n c e i n ohm
8 Rc =40*10^3; // o/p r e i s t a n c e o f t r a n s i s t o r
9 Ic =500*10^ -6; // t r a n s i s t e r c o l l e c t o r c u r r e n t i n A

10 C=0.6*10^ -12; // c o l l e c t o r to base c a p a c i t a n c e i n F
11 Vt=26*10^ -3; // therma l v o l t a g e i n V
12 // t r a n s e conductance i s g i v en as
13 gm=Ic/Vt;

14 RD2=Q/(2* %pi*f*c);

15 // At r e s onanc e the output admit tance i s pu r e l y
c onduc t i v e and i s g i v en as
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16 Yo=(1/Rc)+(1/ RD2)+(1/Rl);

17 //The v o l t a g e ga in i s g i v en as
18 Av=-(gm/Yo);

19 disp(Av, ’ The v o l t a g e ga in i s ’ );
20 //The M i l l a r c a p a c i t a n c e i s g i v en as
21 Cm=(1-Av)*C;

22 disp( ’ pF ’ ,Cm*10^12 , ’ The M i l l a r c a p a c i t a n c e i s ’ );

Scilab code Exa 5.4.2 example 2

1 clc;

2 // page no 163
3 // problem no 5 . 4 . 2
4 // Resonat ing f r e q o f a tuned ckt o f a CE amp l i f i e r

i s 5MHz
5 f=5*10^6; // i n Hz
6 w0=2*%pi*f;

7 Q=100; //Q− f a c t o r o f the ck t
8 L=2*10^ -6; // i nduc t an c e e xp r e s s e d i n H
9 Rs =1000; // s ou r c e r e s i s t a n c e i n ohm

10 Ic =500*10^ -6; // t r a n s i s t e r c o l l e c t o r c u r r e n t i n A
11 Vt=26*10^ -3; // therma l v o l t a g e i n V
12 hfe =200;

13 C_be =10*10^ -12; // i n pF
14 // r e f e r to problem 5 . 4 . 1
15 Av=78;

16 Cm=47;

17 gm=Ic/Vt;

18 r_be=hfe/gm;

19 // The dynamic r e s i s t a n c e o f the tuned ckt i s
20 RD1=Q*w0*L;

21 //The e f f e c t i v e dynamic conductance i s
22 RD1eff_1 =(1/Rs)+(1/ RD1)+(1/ r_be);

23 RD1_eff =1/ RD1eff_1

24 // Tha e f f e c t i v e Q− f a c t o r i s
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25 Qeff=RD1_eff /(w0*L);

26 disp(Qeff , ’ The e f f e c t i v e Q− f a c t o r i s ’ );
27 // The v o l t a g e ga in r e f e r e d to s ou r c e i s
28 Avs=RD1_eff*Av/Rs;

29 disp(Avs , ’ The v o l t a g e ga in i s ’ );
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Chapter 6

Oscillators

Scilab code Exa 6.3.1 example 1

1 clc;

2 // page no 199
3 // prob no 6 . 3 . 1
4 // RC phase s h i f t s c i l l a t o r
5 // In the g i v en problem smal l−s i g n a l o/p r e s i s t a n c e

Rc=40kohm
6 // c o l l e c t o r b i a s r e s i s t o r , r c=10kohm , f =400 Hz ;
7 // a l l r e s i s t a n c e s a r e i n Kohm and f r e q i n Hz
8 f=400; rc= 10; Rc= 40;

9 // Minimum va lu e o f beta i s g i v en by Bomin= 23+(4∗Ro
/R) +(29∗R/Ro)

10 // For minimum beta Ro/R=2.7 , we r e p r e s e n t Ro/R=b
11 b=2.7;

12 Bomin =23+(4*b)+(29*1/b);

13 disp(Bomin , ’ 1 . The minimum va lu e o f beta i s ’ );
14 // Dete rmina t i on o f R and C components
15 //R0 i s g i v en by ( r c ∗Rc ) /( r c+Rc )
16 R0=(rc*Rc)/(rc+Rc);

17 R=2.7* R0;

18 disp( ’Kohm ’ ,R,+ ’ 2 . The va lu e o f r e s i s t o r R= ’ );
19 c=1/(2* %pi*f*R*sqrt (6+(4*b)))*10^9;
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20 disp( ’ pF ’ ,c,+ ’ 3 . The va lu e o f c a p a c i t o r i s ’ );

Scilab code Exa 6.3.2 example 2

1 clc;

2 // page no 200
3 // prob no 6 . 3 . 2
4 // RC phase s h i f t o s c i l l a t o r
5 // a l l r e s i s t o r s a r e i n Kohm
6 f=800; R0=18;

7 // R>>Ro shou ld be chosen to min imize the e f f e c t o f
Ro on f r e qu en cy . A number o f v a l u e s f o r R can be
t r i e d , and i t w i l l be found tha t R=100Kohm i s
r e a s o n ab l e .

8 R=100;

9 c=1/(2* %pi*f*R*sqrt (6+(4* R0/R)))*10^9; // C in pF
10 disp( ’ pF ’ ,c,+ ’ The va lu e o f c a p a c i t o r i s ’ );

Scilab code Exa 6.3.3 example 3

1 clc;

2 // page no 201
3 // prob no 6 3 3
4 // RC pase s h i f t o s c i l l a t o r
5 // A l l r e s i s t o r s a r e i n Kohm
6 f=1000; Ro=5;

7 //Choose R&gt ;& gt ; R0 to min imize the e f f e c t s o f R0
on f r e qu en cy . S e l e c t R=100kohm

8 R=100;

9 c=1/(2* %pi*f*R*sqrt (6+(4* Ro/R)))*10^9;

10 disp( ’ pF ’ ,c,+ ’ The va lu e o f c a p a c i t o r i s ’ );
11 // The r e q u i r e d open − c i r c u i t v o l t a g e ga in i s
12 Ao= 29+23*( Ro/R)+4*(Ro/R)^2;
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13 disp(Ao, ’ 1 . The r e q u i r e d open − c i r c u i t v o l t a g e ga in
i s ’ );

14 gm=Ao/Ro;

15 disp( ’mS ’ ,gm ,+ ’ 2 . The va lu e o f gm i s ’ );

Scilab code Exa 6.4.1 example 4

1 clc;

2 // page no 205
3 // prob no 6 4 1
4 // c o l p i t t ’ s o s c i l l a t o r
5 L=400*10^ -6; // i n H
6 c1= 100; // i n pF
7 c2= 300; // i n pF
8 Q=200;

9 Ro= 5*10^3;

10 Bo=100; // beta va l u e
11 // The tun ing c a p a c i t a n c e i s
12 Cs=(c1*c2/(c1+c2));

13 disp( ’ pF ’ ,Cs ,+ ’ 1 . The va lu e o f c a p a c i t o r i s ’ );
14 // the f r e qu en cy o f o s c i l l a t i o n i s ob ta i n ed as
15 f=1/(2* %pi*sqrt(L*Cs*10^ -12));

16 disp( ’Hz ’ ,f, ’ 2 . The f r e qu en cy o f o s c i l l a t i o n i s ’ );
17 // The dynamic impedence o f the tuned c i r c u i t
18 wo= 2*%pi *f;

19 Rd=Q/(wo*Cs*10^ -12);

20 disp( ’ ohm ’ ,Rd ,+ ’ 3 . The dynamic impedence o f the tuned
c i r c u i t ’ );

21 // The c o i l s e r i e s r e s i s t a n c e i s
22 r=wo*L/Q;

23 disp( ’ ohm ’ ,r,+ ’ 4 . The c o i l s e r i e s r e s i s t a n c e i s ’ );
24 //The c a p a c i t o r r a i o c= c1 / c2 =1/3 , and t h e r e f o r e 1−

c2 /B0∗ c1 = 1 .
25 // The s t a r t i n g va l u e o f gm i s t h e r e f o r e g i v en by
26 c= c1/c2;
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27 gm=(1/Ro)*c +(c+3+2) *(1/Rd);

28 disp( ’ s e c ’ ,gm ,+ ’ 5 . The va lu e o f gm i s ’ );
29 // Assuming the input r e s i s t a n c e i s tha t o f the

t r a n s i s t o r a lone ,
30 R1=Bo/gm;

31 disp( ’ ohm ’ ,R1 ,+ ’ 6 . The input r e s i s t a n c e i s ’ );
32 //The a c t u a l s t a r t i n g f r e qu en cy i s ob ta i n ed from wo

ˆ2=(1/LCs ) +(1/R1R2C1C2)
33 wo2 =1/((L*Cs*10^ -12) +(1/R1*Ro*c1*c2*10^ -12*10^ -12));

34 wo=sqrt(wo2);

35 // Hence the f r e qu en cy i s
36 f=wo/(2* %pi);

37 disp( ’Hz ’ ,f, ’ 7 . The f r e qu en cy o f o s c i l l a t i o n i s ’ );

Scilab code Exa 6.6.1 example 5

1 clc;

2 // page no 211
3 // prob no 6 . 6 . 1
4 // In g i v en problem z e r o b i a s c a p a c i t a n c e co i s 20pF
5 Co=20; // i n pF
6 Vd=-7; // r e v e r s e b i a s v o l t a g e i n v o l t
7 // c on s t an t p o t t e n t i a l o f j u n c t i o n i s 0 . 5
8 a=0.5; // f o r abrupt j u n c t i o n
9 Cd=Co/(1-(Vd/0.5))^a;

10 disp( ’ pF ’ ,Cd ,+ ’ The va lu e o f c a p a c i t o r i s ’ );

Scilab code Exa 6.6.2 example 6

1 clc;

2 // page no 212
3 // prob no 6 . 6 . 2
4 // Vo l tage c o n t r o l l e d Clapp o s c i l l a t o r
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5 // Capac i t o r i s i n pF and i ndu c t o r i n uH
6 C1=300; C2 =300; Cc=20; L=100;

7 // A) With z e r o a pp l i e d b ia s , the t o t a l tun ing
c a p a c i t o r i s

8 Vd1 =0;a=0.5;Co=20;

9 Cd1=Co/(1-(Vd1 /0.5))^a;

10 Cs1 =1/((1/ C1)+(1/C2)+(1/Cc)+(1/ Cd1));

11 disp( ’ pF ’ ,Cs1 , + ’ 1 . The t o t a l tun ing c a p a c i t o r i s ’ );
12 // The f r e qu en cy o f o s c i l l a t i o n i s
13 f=1/(2* %pi*sqrt(L*10^ -6* Cs1 *10^ -12));

14 disp( ’Hz ’ ,f, ’ 2 . The f r e qu en cy o f o s c i l l a t i o n i s ’ );
15 // B) With a r e v e r s e b i a s o f −7 v , the tun ing

c a p a c i t a n c e becomes
16 Vd2=-7;

17 Cd2=Co/(1-(Vd2 /0.5))^a;

18 Cs2 =1/((1/ C1)+(1/C2)+(1/Cc)+(1/ Cd2));

19 disp( ’ pF ’ ,Cs2 , + ’ 3 . The t o t a l tun ing c a p a c i t o r i s ’ );
20 // The f r e qu en cy o f o s c i l l a t i o n i s
21 f=1/(2* %pi*sqrt(L*10^ -6* Cs2 *10^ -12));

22 disp( ’Hz ’ ,f, ’ 4 . The f r e qu en cy o f o s c i l l a t i o n i s ’ );
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Chapter 7

RECEIVERS

Scilab code Exa 7.3.1 example 1

1 clc;

2 // page no 227
3 // prob no . 7 . 3 . 1
4 //An RF r e c e i v e r tune s s i g n a l i n 550−1600kHz with IF

=455kHz
5 fs_min =550*10^3; fs_max =1600*10^3; IF =455*10^3;

6 // Dete rmina t i on o f f r e q tun ing r ang e s
7 fo_min=fs_min+IF;

8 fo_max=fs_max+IF;

9 disp( ’Hz ’ ,fo_max , ’ fo max= ’ , ’Hz ’ ,fo_min , ’ f o m in= ’ , ’
The f r e q tun ing range i s ’ );

10 Rf=( fo_max)/( fo_min);// c a l c u l a t i o n o f f r e q tun ing
range r a t i o

11 disp(Rf, ’ Rf= ’ , ’ The tun ing range r a t i o o f o s c i l l a t o r
i s ’ );

12 Rc=Rf^2; // c a l c u l a t i o n o f c a p a c i t a n c e tun ing range
r a t i o

13 disp(Rc, ’Rc= ’ , ’ The c a p a c i t o r tun ing range r a t i o o f
o s c i l l a t o r i s ’ );

14 // For RF s e c t i o n
15 Rf1=fs_max/fs_min;
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16 disp(Rf1 , ’ Rf= ’ , ’ The tun ing range r a t i o o f RF−ck t i s ’
);

17 Rc1=Rf1^2;

18 disp(Rc1 , ’Rc ’ , ’ The c a p a c i t o r tun ing range r a t i o o f
RF−ck t i s ’ );

Scilab code Exa 7.4.1 example 2

1 clc;

2 // page no 230
3 // prob no . 7 . 4 . 1
4 // Re f e r example 7 . 3 . 1
5 //2− tun ing c a p a c i t o r with max 350pF/ s e c t i o n ˆ

c a p a c i t a n c e r a t i o i n eg . 7 . 3 . 1
6 Rco =8.463; Rfo =2.909; Rcs =4.182; Rfo =2.045; fo_max

=2055*10^3; fo_min =1005*10^3;

7 Cs_max =350*10^ -12;

8 // For the RF s e c t i o n
9 Cs_min=Cs_max/Rcs;

10 disp( ’F ’ ,Cs_min , ’ The Cs min i s ’ );

Scilab code Exa 7.6.1 example 3

1 clc;

2 // page no 234
3 // prob no . 7 . 6 . 1
4 // An AM broadca s t r e c e i v e r with f o l l o w i n g

s p e c i f i c a t i o n s i s g i v en
5 IF=465; // IF in KHz
6 fs =1000; //Tuning f r e q i n KHz
7 Q=50; // Qua l i t y f a c t o r
8 // O s c i l l a t o r f r e q f o i s g i v en as
9 fo=fs+IF;
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10 // a ) Image f r e q i s g i v en as
11 fi=fo+IF;

12 disp( ’KHz ’ ,fi , ’ Image f r e q i s ’ );
13 y=fi/fs - fs/fi;

14 // b ) image r e j e c t i o n i s g i v en as
15 Ar=1/ sqrt (1+(y*Q)^2);

16 Ar_dB =20* log10(Ar);

17 disp( ’dB ’ ,Ar_dB , ’ Image r e j e c t i o n i s ’ );

Scilab code Exa 7.7.1 example 4

1 clc;

2 // page no 236
3 // prob no . 7 . 7 . 1
4 // r e f e r to example 7 . 3 . 1
5 // A broadca s t r e c e i v e r i s tuned to a s i g n a l with
6 fs=950; // i n KHz
7 IF=455; // i n KHz
8 m=[1 ,2];

9 n=[1 ,2];

10 f0=fs+IF;

11 disp( ’ The sum o f f r e q u e n c i e s a r e ’ );
12 for i=1:1:2

13 for j=1:1:2

14 fu1=n(j)/m(i) *f0 + 1/m(i) *IF;

15 disp(fu1);

16 end

17 end

18 disp( ’ The d i f f e r e n c e o f f r e q u e n c i e s a r e ’ );
19 for i=1:1:2

20 for j=1:1:2

21 fu2=n(j)/m(i) *f0 - 1/m(i) *IF;

22 disp(fu2);

23 end

24 end
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Chapter 8

AMPLITUDE MODULATION

Scilab code Exa 8.3.1 example 1

1 clc;

2 // page no 257
3 // prob no . 8 . 3 . 1
4 //A modulat ing s i g n a l with z e r o dc component & vpp

=11 , vcp=10 c a r r i e r peak v o l t a g e
5 vpp =11; // peak to peak v o l t a g e o f modulat ing s i g n a l
6 vcp =10; // c a r r i e r peak v o l t a g e
7 // Dete rmina t i on o f modulat ion index
8 E_max=vcp+(vpp/2);

9 E_min=vcp -(vpp/2);

10 m=(E_max -E_min)/( E_max+E_min);

11 disp(m, ’ The modulat ion index i s ’ );
12 // d e t e rm ina t i o n o f k r a t i o o f s i d e l e n g t h s
13 L1_L2=E_max/E_min;

14 disp(L1_L2 , ’ The r a t i o o f s i d e l e n g t h s L1/L2 i s ’ );

Scilab code Exa 8.5.1 example 2
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1 clc;

2 // page no 260
3 // prob no . 8 . 5 . 1
4 //A c a r r i e r with f c =10MHz & vp=10V modulated with fm

=5kHz & Vm=6V
5 fc =10*10^6; // Ca r r i e r f r e q
6 fm =5*10^3; // Modu l l a t i ng f r e q
7 vp=10;vm=6;

8 // Dete rmina t i on o f modulat ion index
9 m=vm/vp;

10 disp(m, ’ The modulat ion index i s ’ );

Scilab code Exa 8.7.1 example 3

1 clc;

2 // page no 263
3 // prob no . 8 . 7 . 1
4 //AM rad i o Tx=10A when unmodulated & 12A when

modulated
5 I=12;Ic=10;

6 // Dete rmina t i on o f modulat ion index
7 m=sqrt (2*(((I/Ic)^2) -1));

8 disp(m, ’ The modulat ion index i s ’ );

Scilab code Exa 8.11.1 exampple 4

1 clc;

2 // page no 274
3 // prob no . 8 . 1 1 . 1
4 //RC load ckt f o r d i ode d e t e c t o r with c=1000pF in

p a r a l e l with R=10Kohm
5 fm =10*10^3; // modulat ion f r e q
6 c=1000*10^ -12;R=10*10^3;
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7 Yp=(1/R)+((%i)*2*( %pi)*fm*c);// admit tance o f RC load
8 disp(Yp);

9 Zp=1/ sqrt((real(Yp)^2)+(imag(Yp)^2));

10 disp(Zp);

11 // Dete rmina t i on o f max modulat ion index
12 m=Zp/R;

13 disp(m, ’ The max modulat ion index i s ’ );
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Chapter 9

SINGLE SIDEBAND
MODULATION

Scilab code Exa 9.2 example 1

1 clc;

2 // page no 349
3 // prob no 9 . 2
4 Nd=7; N_start =1; N_stop =1; N_parity =1;

5 Nt= Nd + N_start+ N_stop + N_parity;

6 efficiency=Nd/Nt *100;

7 disp( ’% ’ ,efficiency , ’ The e f f i c i e n c y i s ’ );

Scilab code Exa 9.6 example 2

1 clc;

2 // page no 358
3 // prob no 9 . 6
4 m=21;

5 // The c o r r e c t number o f check b i t s i s the sm a l l e s t
number tha t s a t i s f y the equa t i on 2ˆn >= m+n+1;
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6 for n=1:1:10 // we choos e range o f 1 to 10
7 a=m+n+1;

8 b=2^n;

9 if(b>=a)

10 disp(n, ’ hammming b i t s a r e r e q u i r e d ’ )
11 break;

12 end

13 end
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Chapter 10

Angle Modulation

Scilab code Exa 10.12.1 example 1

1 clc;

2 // page no 343
3 // problem no 1 0 . 1 2 . 1
4 p=10;t=0.3*10^ -6; gm=2*10^ -3;

5 q=1/p;f_max=q/(2* %pi*t);

6 Z2=p/gm;

7 R2=Z2;//Z2 i s r e s i s t a n c e
8 // Dete rmina t i on o f e q u i v a l e n t tun ing c a p a c i t a n c e
9 C1=t/R2;

10 Ceq=gm*t;

11 disp( ’ f ’ ,Ceq , ’ The equ i v a en t tun ing c a p a c i t a n c e i s ’ );

Scilab code Exa 10.13.1 example 2

1 clc;

2 // page no 349
3 // problem no 1 0 . 1 3 . 1
4 del_phi_d =12; f_min =100; del_f_max_allow =15000;
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5 del_phi_rad =(12* %pi)/180;

6 del_f_max=del_phi_rad*f_min;

7 // Dete rmina t i on o f f r e q d e v i a t i o n
8 N=del_f_max_allow/del_f_max;

9 l=del_f_max *729; // u s i n g s i x t r i p l e r
10 f=0.1*729;

11 // Dete rmina t i on o f s i g n a l o s c i l l a t o r s i g n a l
12 fo=152-f;

13 disp( ’MHz ’ ,fo , ’ f o i s b e s t ob ta i n ed by u s i n g two
t r i p l e r ’ );
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Chapter 11

PULSE MODULATION

Scilab code Exa 11.3.1 example 1

1 clc;

2 // page no 392
3 // prob no . 1 1 . 3 . 1
4 //PCM system with SNR=40dB & rms peak r a t i o=−10
5 SNR =40;

6 // a ) Dete rmina t i on o f no . o f b i t s / code
7 n=(SNR -(10* log10 (3)) -(-10))/(20* log10 (2));

8 disp(n, ’ The no . o f b i t s per code word i s ’ );
9 disp( ’ Rounded o f f ’ , ’=8 ’ );

Scilab code Exa 11.3.2 example 2

1 clc;

2 // page no 393
3 // prob no . 1 1 . 3 . 2
4 //A t e l e phon e s i g n a l wih cut o f f f r e q=4kHz d i g i t z e d

i n t o 8−b i t at nyqu i s t sampl ing r a t e f s =2W
5 q=1;W=4*10^3;n=8;
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6 // a ) Dete rmina t i on o f Tx Bandwidth
7 B=(1+q)*W*n;

8 disp( ’Hz ’ ,B, ’ a )The t r a n sm i s s i o n BW i s ’ );
9 //b ) Dete rmina t i on o f q u a n t i z a t i o n S/N r a t i o
10 SN_dB =6*n;

11 disp( ’dB ’ ,SN_dB , ’ b )The q u a n t i z a t i o n S/N r a t i o n i s ’ );
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Chapter 12

DIGITAL
COMMUNICATIONS

Scilab code Exa 12.4.1 example 1

1 clc;

2 // page no 419
3 // problem no 1 2 . 4 . 1
4 // a b ina ry p o l a r waveform with f o l l o w i n g

s p e c i f i c a t i o n s a r e g i v en
5 Vs_Vn =4; //SNVR
6 a=erf(4/ sqrt (2));

7 b=erfc (4/ sqrt (2));

8 Pbe =1/2 * b;// b i t e r r o r p r o b a b i l i t y
9 disp(a);

10 disp(b);

11 disp(Pbe , ’ The b i t e r r o r p r o b a b i l i t y ’ );

Scilab code Exa 12.4.2 example 2

1 clc;
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2 // page no 420
3 // problem no 1 2 . 4 . 2
4 // a b ina ry un i p o l a r waveform with f o l l o w i n g

s p e c i f i c a t i o n s a r e g i v en
5 A=4; //max va lu e o f r e c e i v e d s i g n a l v o l t a g e
6 Vn=0.5; // rms n o i s e v o l t a g e
7 Vth =2; // Thresho ld v o l t a g e f o r the comparator
8 b=erfc (4/ sqrt (2));

9 Pbe =1/2 * b;// b i t e r r o r p r o b a b i l i t y
10 disp(Pbe , ’ The b i t e r r o r p r o b a b i l i t y ’ );

Scilab code Exa 12.4.3 example 3

1 clc;

2 // page no 421
3 // problem no 1 2 . 4 . 3
4 SNR =9; //SNR in dB
5 // c onv e r s i o n o f dB to power r a t i o
6 p=10^(9/10);

7 // f o r Po la r
8 Pbe1 =1/2 * erfc(sqrt (7.94/2));

9 disp(Pbe1);

10 // f o r Un ipo l a r
11 Pbe2 =1/2 * erfc(sqrt (7.94) /2);

12 disp(Pbe2);

Scilab code Exa 12.5.1 exampple 4

1 clc;

2 // page no 423
3 // problem no 1 2 . 5 . 1
4 // b ina ry un i p o l a r s i g n a l i s g i v en
5 Pavg =6*10^ -12; // i n W
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6 d=0.02*10^ -6; // pu l s e du r a t i on i n s e c
7 T=550; // e q u i v a l e n t n o i s e temp in K
8 Eb=Pavg*d;// avg ene rgy per pu l s e
9 No =1.38*10^ -23 *T;

10 r=Eb/No;

11 // Bi t e r r o r p r o b a b i l i t y i s
12 Pbe =1/2 * erfc(sqrt(r/2));

13 disp(Pbe , ’ The b i t e r r o r p r o b a b i l i t y ’ );

Scilab code Exa 12.9.1 example 5

1 clc;

2 // page no 435
3 // problem no 1 2 . 9 . 1
4 ENR =10; // ene rgy to n o i s e d e n s i t y r a t i o
5 Pbe1 =1/2 * erfc(sqrt(ENR /2));

6 disp(Pbe1 , ’ a )The b i t e r r o r p r o b a b i l i t y ’ );
7 Pbe2 =1/2 * %e^-(ENR/2);

8 disp(Pbe2 , ’ b )The b i t e r r o r p r o b a b i l i t y ’ );

Scilab code Exa 12.13.1 example 7

1 clc;

2 // page no 451
3 // problem no 1 2 . 1 3 . 1
4 //A 8 b i t codewords
5 Pbec =0.01;n=8;i=3;

6 Pi=(Pbec^i)*((1-( Pbec))^(n-i));

7 Cin=( factorial(n))/( factorial(i)*factorial(n-i));

8 Pin=Cin*Pi;

9 P_in=Cin*Pbec^i

10 disp(Pin , ’ Pin= ’ , ’ The p r o b a b i l i t y o f a r e c e i v e d
codeword ’ );
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11 disp(P_in , ’ P in ’ );

Scilab code Exa 12.13.3 example 6

1 clc;

2 // page no 454
3 // problem no 1 2 . 1 3 . 3
4 SN_dB =9;

5 SNR =10^( SN_dB /10);

6 PbeU =1/2 * (1-erf(sqrt(SNR)));

7 BERu=PbeU;

8 disp(BERu , ’ a )The b i t e r r o r p r o b a b i l i t y ’ );
9 n=10;k=n-1;

10 r=k/n;

11 SNR1=r*SNR;

12 PbeC =1/2 * (1-erf(sqrt(SNR1)));

13 BERc=(n-1)*PbeC ^2;

14 disp(BERc , ’ b )The b i t e r r o r p r o b a b i l i t y ’ );

Scilab code Exa 12.13.4 example 9

1 clc;

2 // page no 457
3 // problem no 1 2 . 1 3 . 4
4 //Tx l i n k
5 SN_dB =8;

6 SNR =10^( SN_dB /10);

7 // a ) Dete rmina t i on o f b i t e r r o r r a t e
8 PbeU =0.5*(1 - erf(sqrt(SNR)));

9 BER_U=PbeU;

10 disp(BER_U , ’ a )The b i t−e r r o r r a t e i s ’ );
11 //b ) new b i t e r r o r r a t e
12 n=15;k=11;t=1;r=k/n;
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13 SNR_n=r*SNR;

14 PbeC =0.5*(1 - erf(sqrt(SNR_n)));

15 BER_C =(( factorial(n-1))*PbeC^(t+1))/(( factorial(t))

*( factorial(n-t-1)));

16 disp(BER_C , ’ The new b i t e r r o r r a t e i s ’ );
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Chapter 13

TRANSMISSION LINES AND
CABLES

Scilab code Exa 13.5.2 example 1

1 clc;

2 // page no 475
3 // prob no . 1 3 . 5 . 2
4 // The a t t e nu a t i o n c o e f f i s 0 . 0 006 N/m
5 a=0.0006; //The a t t e nu a t i o n c o e f f i n N/m
6 // a ) Dete rmina ion o f the a t t e nu a t i o n c o e f f i n dB/m
7 a_dB =8.686*a;

8 disp( ’dB/m’ ,a_dB , ’ The a t t e n u a t i o n c o e f f i s ’ );
9 //b ) Dete rmina t i on o f a t t e nu a t i o n c o e f f i n dB/mi l e

10 k=1609; // c onv e r s i o n c o e f f f o r meter to mi l e
11 a_dB_mile=k*a_dB;

12 disp( ’dB/mi l e ’ ,a_dB_mile , ’ The a t t e n u a t i o n c o e f f i s ’ )
;

Scilab code Exa 13.10.1 example 2
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1 clc;

2 // page no 485
3 // prob no . 1 3 . 1 0 . 1
4 // Measurements on a 50 ohm s l o t t e d l i n e gave
5 Z0=50; //measured i n ohm
6 VSWR =2.0;

7 d=0.2; // d i s t a n c e from load to f i r s t minimum
8 T=(VSWR -1)/(VSWR +1);

9 pi=180;

10 Ql=pi *(4*0.2 -1);

11 // u s i n g Euler ’ s i d e n t i t y
12 e=cosd(Ql)+%i*sind(Ql);// expans i on f o r e ˆ( jQ l ) ;
13 a=T*e;

14 //Load impedance i s g i v en as
15 ZL=Z0*(1+a)/(1-a);

16 disp( ’ ohm ’ ,real(ZL), ’ a ) The e q u i v a l e n t s e r i e s
r e s i s t a n c e i s ’ );

17 disp( ’ ohm ’ ,imag(ZL), ’ The e q u i v a l e n t s e r i e s
r e a c t a n c e i s ’ );

18 disp( ’ The minus s i g n i n d i c a t e the c a p a c i t i v e
r e a c t a n c e ’ );

19 Yl=1/ZL;

20 disp( ’ ohm ’ ,1/real(Yl), ’ b ) The e q u i v a l e n t p a r a l l e l
r e s i s t a n c e i s ’ );

21 disp( ’ ohm ’ ,1/imag(Yl), ’ The e q u i v a l e n t p a r a l l e l
r e a c t a n c e i s ’ );

Scilab code Exa 13.11.1 example 3

1 clc;

2 // page no 488
3 // prob no . 1 3 . 1 1 . 1
4 d=0.1; // l e n g t h o f 50ohm shor t−c i r c u i t e d l i n e
5 Z0=50; // i n ohm
6 f=500*10^6; // f r e q i n Hz
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7 pi=180;

8 Bl=2*pi*d;

9 // a ) Dete rmina t i on o f e q u i v a l e n t i n d u c t i v e r e a c t a n c e
10 Z=%i*Z0*tand(Bl);

11 disp( ’ ohm ’ , ’ i ’ ,Z, ’ The e q u i v a l e n t i n d u c t i v e r e a c t a n c e
i s ’ );

12 //b ) Dete rmina t i on o f e q u i v a l e n t i nduc t an c e
13 L_eq=Z/(2* %pi*f);

14 disp( ’nH ’ ,L_eq *10^9, ’ The e q u i v a l e n t i nduc t an c e i s ’ );

Scilab code Exa 13.17.1 example 4

1 clc;

2 // page no 513
3 // prob no . 1 3 . 1 7 . 1
4 VSWR =2; l_min =0.2; Z0=50;

5 Ql=((4* l_min )- 1)*%pi;

6 tl=(VSWR -1)/(VSWR +1);

7 Tl=tl*%e^(%i*Ql);

8 Zl=Z0*(1+Tl)/(1-Tl);

9 disp( ’ ohm ’ ,real(Zl), ’ a ) The e q u i v a l e n t s e r i e s
r e s i s t a n c e i s ’ );

10 disp( ’ ohm ’ ,imag(Zl), ’ The e q u i v a l e n t s e r i e s
r e a c t a n c e i s ’ );

11 disp( ’ The minus s i g n i n d i c a t e the c a p a c i t i v e
r e a c t a n c e ’ );

12 Yl=1/Zl;

13 disp( ’ ohm ’ ,1/real(Yl), ’ b ) The e q u i v a l e n t p a r a l l e l
r e s i s t a n c e i s ’ );

14 disp( ’ ohm ’ ,1/imag(Yl), ’ The e q u i v a l e n t p a r a l l e l
r e a c t a n c e i s ’ );

Scilab code Exa 13.17.2 example 5
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1 clc;

2 // page no 514
3 // prob no . 1 3 . 1 7 . 2
4 // A t r a n sm i s s i o n l i n e i s t e rm ina t ed with
5 ZL=30-(%i*23);

6 l=0.5; // // l e n g t h o f l i n e i n m
7 Z0=50; // c h a r a c t e r i s t i c impedance i n ohm
8 wl =0.45; // wave l ength on the l i n e i n m
9 B=2*%pi/wl;

10 Tl=(ZL-Z0)/(ZL+Z0)

11 VI=1; // r e f e r e n c e v o l t a g e i n v o l t
12 VR=VI*Tl;

13 Vi=VI*%e^(%i*B*l);

14 Vr=VR*%e^-(%i*B*l);

15 V=Vi+Vr;

16 I=(Vi-Vr)/Z0;

17 Z=V/I;

18 disp( ’ ohm ’ ,Z, ’ The input impedance i s ’ );

Scilab code Exa 13.17.3 example 6

1 clc;

2 // page no 515
3 // prob no . 1 3 . 1 7 . 3
4 Z0=600;Zl=73; // i n ohm
5 F=0.9;

6 QF=(2* %pi*F)/4;

7 // For matching , the e f f e c t i v e l oad impedance on the
main l i n e must equa l the c h a r a c t e r i s t i c impedance
o f the mai l l i n e

8 Zl1=Zl;

9 Z01=sqrt(Zl1*Zl);

10 Tl=(Zl-Z01)/(Zl+Z01);

11 VI=1; // r e f e r e n c e v o l t a g e
12 Vi=VI*%e^(%i*QF);
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13 Vr=Tl*VI*%e^-(%i*QF);

14 V_in=Vi+Vr;

15 I_in=(Vi-Vr)/Z01;

16 Z_in=V_in/I_in;

17 disp( ’ ohm ’ ,Z_in , ’ The input impedance i s ’ );
18 // the v o l t a g e r e f l e c t i o n c o e f f i s
19 TL_F=(Z_in -Z0)/(Z_in+Z0);

20 // the VSWr i s g i v en as
21 VSWR_F =(1+ TL_F)/(1-TL_F);

22 disp(VSWR_F , ’ The VSWR i s ’ );
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Chapter 14

WAVEGUIDES

Scilab code Exa 14.2.1 example 1

1 clc;

2 // page no 524
3 // prob no . 1 4 . 2 . 1
4 // A r e c t a n g u l a r waveguide has a broad wa l l

d imens ion as a=0.900 i n . The r e f o r e
5 a=2.286; // i n cm
6 wl_c =2*a*10^ -2; // i n m
7 c=3*10^8;

8 wl=c/10^10; // i n m
9 if(wl_c >wl)

10 disp( ’ i )TE10 wave w i l l p ropoga t e ’ );
11 else

12 disp( ’ i )TE10 wave w i l l not p ropoga t e ’ );
13 end

14 // d e t e rm ina t i o n o f g i d e wl
15 wl_g=wl/(sqrt(1-(wl/wl_c)^2));

16 disp( ’ cm ’ ,wl_g *10^2, ’ Guide wave l ength i s ’ );
17 // d e t e rm ina t i o n o f phase v e l o c i t y
18 vp=c*wl_g/wl;

19 disp( ’m/ s ’ ,vp , ’ Phase v e l o c i t y i s ’ );
20 // d e t e rm ina t i o n o f group v e l o c i t y
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21 vg=c*wl/wl_g;

22 disp( ’m/ s ’ ,vg , ’ Group v e l o c i t y i s ’ );
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Chapter 15

RADIO WAVE
PROPOGATION

Scilab code Exa 15.2.1 example 1

1 clc;

2 // page no 538
3 // prob no . 1 5 . 2 . 1
4 // s a t e l l i t e communicat ion system i s g i v en
5 ht =36000; // h e i g h t o f s a t e l l i t e i n km
6 f=4000; // f r e q used i n MHz
7 Gt=15; // t r a n sm i t t i n g antenna ga in
8 Gr=45; // r e c e i v i n g antenna ga in
9 // A) Dete rmina t i on o f f r e e−space t r a n sm i s s i o n l o s s

10 L=32.5+20* log10(ht)+20* log10(f);

11 disp( ’dB ’ ,L, ’ The f r e e−space t r a n sm i s s i o n l o s s i s ’ );
12 // B) Dete rmina t i on o f r e c e i v e d power Pr
13 Pt=200; // t r a n sm i t t e d power i n watt
14 Pr_Pt=Gt+Gr -L;// power r a t i o n i n dB
15 Pr_Pt_watt =10^( Pr_Pt /10);// power r a t i o i n watt s
16 // The r e f o r e
17 Pr=Pt*Pr_Pt_watt;

18 disp( ’ wat t s ’ ,Pr , ’ The r e c e i v e d power ’ );
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Scilab code Exa 15.2.2 example 2

1 clc;

2 // page no 539
3 // prob no . 1 5 . 2 . 2
4 // In the g i v en p r ob l emha l f d i p o l e antenna i s g i v en
5 Pr=10; // r a d i a t e d power i n watt
6 f=150; // f r e q used i n MHz
7 d2=50; // d i s t a n c e o f d i p o l e i n km
8 //we know f o r the h a l f d i p o l e the maximum ga in i s

1 . 6 4 : 1 , and the e f f e c t i e l e n g t h i s wl / p i .
Th e r e f o r e open−ck t v o l t a g e induced i s g i v en as

9 Vs=sqrt (30*Pr *1.64) /(d2 *10^3) *2/%pi;

10 disp( ’uV ’ ,Vs*10^6, ’ The open−ck t v o l t a g e induced i s ’
);

Scilab code Exa 15.3.1 example 3

1 clc;

2 // page no 545
3 // prob no . 1 5 . 3 . 1
4 // VHF mobi l e r a d i o system i s g i v en
5 Pt=100; // t r a n sm i t t e d power
6 f=150; // f r e q used i n MHz
7 c = 3*10^8;

8 d1=20; // h e i g h t o f t r a n sm i t t i n g antenna in m
9 Gt =1.64; // t r a n sm i t t i n g antenna ga in

10 ht=2; // h e i g h t o f r e c e i v i n g antenna i n m
11 d2=40; // d i s t a n c e i n km
12 wl=c/(f*10^6);

13 E0=sqrt (30*Pt*Gt)

14 // F i e l d s t r e n g t h at a r e c e i v i n g antenna i s
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15 ER=(E0*4* %pi*d1*ht)/(wl*(d2 *10^3) ^2);

16 disp( ’uV/m’ ,ER*10^6, ’ F i e l d s t r e n g t h at a r e c e i v i n g
antenna i s ’ );

Scilab code Exa 15.3.2 example 4

1 clc;

2 // page no 548
3 // prob no . 1 5 . 3 . 2
4 ht1 =100; ht2 =60; // antenna h e i g h t s i n f t
5 dmax_miles=sqrt (2*ht1)+sqrt (2* ht2);

6 disp( ’ m i l e s ’ ,dmax_miles , ’ The maximum range i s ’ );

Scilab code Exa 15.4.1 example 5

1 clc;

2 // page no 560
3 // prob no . 1 5 . 4 . 1
4 ht=200; // v i r t u a l h e i g h t i n km
5 a=6370; // i n km
6 B_degree =20;

7 B_rad =20* %pi /180; // ang l e o f e l e v a t i o n i n d eg r e e
8 // The f l a t −e a r t h approx imat i on g i v e s
9 d=2*ht/tand(B_degree);

10 disp( ’km ’ ,d, ’ d= ’ );
11 // By u s i n g r ad i an measures f o r a l l a n g l e s
12 d=2*a*((( %pi /2)-B_rad)-(asin(a*cosd(B_degree)/(a+ht)

)));

13 disp( ’km ’ ,d, ’ d= ’ );
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Scilab code Exa 15.7.1 example 6

1 clc;

2 // page no 574
3 // prob no . 1 5 . 7 . 1
4 // In t h i s problem data r e g a r d i n g the s ea water i s

g i v en
5 conductivity = 4; //measured i n S/m
6 rel_permittivity =80;

7 u=4*%pi *10^ -7;

8 f1=100; //measured i n Hz
9 f2 =10^6; //measured i n Hz

10 // A) f i r s t i t i s n e c e s s a r y to e v a l u a t e the r a t i o o f
c o n d u c t i v i t y /w∗ r e l p e r m i t t i v i t y

11 w1=2*%pi*f1;

12 r=conductivity/w1*rel_permittivity;

13 // a f t e r the c a l c u l a t i o n t h i s r a t i o i s much g r e a t e r
than un i t y . The r e f o r e we have to use f o l l o w i n g eq
to c a l c u l a t e the a t t e nu a t i o n c o e f f as

14 a=sqrt(w1*conductivity*u/2);

15 disp( ’N/m’ ,a, ’ The a t t e n u a t i o n c o e f f i s ’ );
16 // By u s i n g the c o nv e r s i o n f a c t o r 1N=8.686 dB
17 a_dB=a*8.686;

18 disp( ’dB/m’ ,a_dB , ’ The a t t e n u a t i o n c o e f f i n dB/m i s ’ )
;

19 // B)
20 w2=2*%pi*f2;

21 r=conductivity/w2*rel_permittivity;

22 // a f t e r the c a l c u l a t i o n t h i s r a t i o i s much g r e a t e r
than un i t y . The r e f o r e we have to use f o l l o w i n g eq
to c a l c u l a t e the a t t e nu a t i o n c o e f f as

23 a=sqrt(w2*conductivity*u/2);

24 disp( ’N/m’ ,a, ’ The a t t e n u a t i o n c o e f f i s ’ );
25 // By u s i n g the c o nv e r s i o n f a c t o r 1N=8.686 dB
26 a_dB=a*8.686;

27 disp( ’dB/m’ ,a_dB , ’ The a t t e n u a t i o n c o e f f i n dB/m i s ’ )
;
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Chapter 16

ANTENNAS

Scilab code Exa 16.7.2 example 1

1 clc;

2 // page no 590
3 // prob no . 1 6 . 7 . 2
4 // For the He r t z i an d i po l e , the r a d i a t i o n pa t t e r n i s

d e s c r i b e d by g ( x )=s i n ˆ2( x ) and g ( y )=1
5 // Dete rmina t i on o f −3dB beamwidth
6 // from the p o l a r diagram shown we have
7 g_x =0.5;

8 x=asind(sqrt(g_x));

9 g_y =0.5;

10 y1=asind(sqrt(g_y));

11 y=y1+90;

12 // The r e f o r e
13 z=y-x;

14 disp( ’ d e g r e e ’ ,z, ’ The −3dB beamwidth i s ’ );

Scilab code Exa 16.9.1 example 2
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1 clc;

2 // prob no . 1 6 . 9 . 1
3 // Ha l f d i p o l e antenna i s g i v en with I=Io ∗ co s ( Bl )

where l=0
4 //The p h y s i c a l l e n g t h o f the antenna i s wl /2
5 // c o n s i d e r wl=un i t y and cu r r e n t Io=un i t y
6 Io=1;

7 wl=1;

8 phy_length=wl/2;

9 I_av =2*Io/%pi;

10 //Thus a r ea i s g i v en as
11 Area=I_av*phy_length;

12 // From the above eq l e f f e c t i v e i s g i v en as
13 disp( ’ l e f f = wl / p i ’ );

Scilab code Exa 16.19.1 example 3

1 clc;

2 // prob no . 1 6 . 1 9 . 1
3 // Pa rabo l o i da r e f l e c t o r antenna i s g i v en with
4 D=6; // r e f l e c t o r d i amete r i n m
5 n=0.65; // i l l um i n a t i o n e f f e c i e n c y
6 f=10^10; // f r e qu en cy o f o p e r a t i o n i n Hz
7 c=3*10^8; // v e l o o f l i g h t i n m/ s
8 wl=c/f;

9 A=(%pi*D^2) /4;

10 A_eff=n*A;

11 disp( ’mˆ2 ’ ,A_eff , ’ E f f e c t i v e a r ea i s ’ );
12 D0=4*%pi*A_eff/wl^2;

13 disp(D0, ’ The d i r e c t i v i t y i s ’ );
14 BW_dB =70*wl/D;

15 disp( ’ d e g r e e ’ ,BW_dB , ’ The −3dB beamwidth i s ’ );
16 BW_null =2* BW_dB;

17 disp( ’ d e g r e e ’ ,BW_null , ’ The n u l l beamwidth i s ’ );
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Chapter 17

Telephone Systems

Scilab code Exa 17.1.1 example 1

1 clc;

2 // page no 641
3 // problem no 1 7 . 1 . 1
4 // a ) Dete rmina t i on o f max ga in1
5 FTL =50;M=12;

6 NFL =2*FTL;NFLG=(NFL -M);

7 G_max1=NFLG /2;

8 disp( ’dB ’ ,G_max1 , ’ a )The max ga in i s ’ );
9 //b ) Dete rmina t i on o f max ga in2

10 IL=3;RLW =20; RLE =40;

11 NL=(4*IL)+RLW+RLE;

12 NLG=(NL -M);

13 G_max2=NLG/2;

14 disp( ’dB ’ ,G_max2 , ’ The max ga in i s ’ );
15 // c ) Dete rmina t i on o f amplr ga in
16 LT=15;OM=6;

17 OLW=(RLW -LT)/2;

18 OLE=(RLE -LT)/2;

19 A=OM+OLW+OLE +(2*IL);

20 disp( ’dB ’ ,A, ’ The amplr ga in i s ’ );
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Chapter 18

FACSIMILE AND
TELEVISION

Scilab code Exa 18.2.1 example 1

1 clc;

2 // page no 671
3 // prob no 18 2 1
4 //A drum o f f a c s i m i l e machine with d iamete r =70.4mm &

scann ing p i t c h =0.2mm/ scan
5 D=70.4;P=0.2;

6 // Dete rmina t i on o f index o f co−op e r a t i o n
7 IOC_CCITT=D/P;

8 IOC_IEEE=IOC_CCITT *(%pi);

9 disp(IOC_IEEE , ’ The index o f co−op e r a t i o n i s ’ );

Scilab code Exa 18.2.2 example 2

1 clc;

2 // page no 676
3 // prob no 18 2 2
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4 //A drum scanne r i n eg . 1 8 . 2 . 1 with p i t c h =0.26mm/ l i n e
& d iamete r =68.4mm & drum r o t a t e at 120rpm &
scan s l i n e s =1075

5 D=68.4;P=0.26; rpm =120;n=1075;

6 // Dete rmina t i on o f no . o f p i x e l s s can
7 Npx=(%pi)*(D/P);

8 disp( ’ p i x e l s / l i n e ’ ,Npx , ’ The no . o f p i x e l s i n scan
l i n e i s ’ );

9 // Dete rmina t i on o f s can r a t e
10 Rs=rpm /60;

11 disp( ’ l i n e s / s e c ’ ,Rs , ’ The scan r a t e i s ’ );
12 // Dete rmina t i on o f p i x e l r a t e i s
13 Rpx=Npx*Rs;

14 disp( ’ p i x e l s / s e c ’ ,Rpx , ’ The p i x e l r a t e i s ’ );
15 f_max=Rpx /2;

16 // Dete rmina t i on o f document Tx t ime
17 td=n/(60*Rs);

18 disp( ’ min ’ ,td , ’ The document Transmi s s i on t ime i s ’ );

Scilab code Exa 18.3.1 example 3

1 clc;

2 // page no 693
3 // prob no . 1 8 . 3 . 1
4 a=(4/3);// a s p e c t r a t i o
5 N=525; //no . o f l i n e p e r i o d s per frame
6 Ns=40; //no . o f s upp r e s s ed l i n e s
7 // Dete rmina t i on o f no . o f p i x e l p e r i o d s i n l i n e

p e r i o d
8 Nv=N-Ns;

9 disp( ’ l i n e s ’ ,Nv , ’ The no . o f p i x e l p e r i o d s i n l i n e
p e r i o d i s ’ );

10 // Dete rmina t i on o f p i c t u r e h e i g h t and width
11 Nh=a*Nv;

12 disp( ’ p i x e l s ’ ,Nh , ’ The p i c t u r e h e i g h t i s ’ );
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13 Nl=(Nh /0.835);

14 disp( ’ p i x e l s ’ ,Nl , ’ The p i c t u r e l e n g t h i s ’ );

Scilab code Exa 18.3.2 example 4

1 clc;

2 // page no 694
3 // prob no . 1 8 . 3 . 2
4 //A TV system with
5 N=525;P=30;

6 // Dete rmina t i on o f h o r i z o n t a l and v e r t i c a l
s y n c hh r o n i z a t i o n f r e q .

7 fh=N*P;

8 disp( ’Hz ’ ,fh , ’ the h o r i z o n t a l f r e q . i s ’ );
9 fv=2*P;

10 disp( ’Hz ’ ,fv , ’ the v e r t i c a l f r e q . i s ’ );
11 // Dete rmina t i on o f t ime reqd to scan one l i n e
12 Th=(1/fh);

13 disp( ’ s e c ’ ,Th , ’ the t ime reqd to scan one l i n e i s ’ );

Scilab code Exa 18.3.3 example 5

1 clc;

2 // page no 695
3 // prob no . 1 8 . 3 . 3
4 //U. S . NTSC i s g i v en
5 // r e f e r example 1 8 . 3 . 2
6 fh =15750; Nl=775;

7 // Dete rmina t i on o f v i d eo bandwidth
8 Bv =0.35* fh*Nl;

9 disp( ’Hz ’ ,Bv , ’ the band width i s ’ );
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Scilab code Exa 18.7.1 example 6

1 clc;

2 // page no 706
3 // prob no . 1 8 . 7 . 1
4 // r e f e r example 1 8 . 3 . 1
5 a=4/3; // a s p e c t r a t i o
6 D=48.26*10^ -2; //CRT tube d i a g ona l
7 Nh=647;

8 H=sqrt((a^2)*(D^2) /(1+a^2));

9 // Dete rmina t i on o f v i ew ing ang l e & minimum d i s t .
10 w=H/Nh;

11 theta=Nh *(1/60);//As each p i x e l subtend 1 minute o f
a r c

12 disp( ’ d e g r e e ’ ,theta , ’ The v i ew ing ang l e i s ’ );
13 X=H/(2* tand(theta /2));

14 disp( ’m ’ ,X, ’ The min . v i ew ing d i s t i s ’ );

Scilab code Exa 18.7.2 example 7

1 clc;

2 // page no 707
3 // prob no . 1 8 . 7 . 2
4 //HDTV system i s g i v en
5 // Re f e r example 1 8 . 7 . 1
6 a=16/9;D=1.40; Nh =1840; //Assuming squa r e p i x e l
7 H=sqrt((a^2)*(D^2) /(1+a^2));

8 // Dete rmina t i on o f v i ew ing ang l e
9 theta=Nh *(1/60);

10 disp( ’ d e g r e e ’ ,theta , ’ The v i ew ing ang l e i s ’ );
11 // Dete rmina t i on o f v i ew ing d i s t
12 X=H/(2* tand(theta /2));
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13 disp( ’m ’ ,X, ’ The v i ew ing d i s t i s ’ );
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Chapter 19

SATELLITE
COMMUNICATIONS

Scilab code Exa 19.14.1 example 2

1 clc;

2 // page no 737
3 // problem no 1 9 . 1 4 . 1
4 //A high power amplr
5 P_HPA =600; TFL_dB =1.5; G_dB_ES =50; RFL_dB =1; GTR_dB_SAT

=-8; FSL_dB =200; AML_dB =0.5; PL_dB =0.5; AA_dB =1;

6 // Dete rmina t i on o f c a r r i e r to n o i s e r a t i o
7 P_dB_HPA =10* log10(P_HPA /1);

8 EIRP_dB=P_dB_HPA -TFL_dB+G_dB_ES;

9 TPL_dB=FSL_dB+AML_dB+PL_dB+AA_dB;

10 CNoR_dB=EIRP_dB -TPL_dB -RFL_dB+GTR_dB_SAT +228.6;

11 disp(CNoR_dB , ’ The c a r r i e r to n o i s e r a t i o i n dB i s ’ );

Scilab code Exa 19.14.2 example 3

1 clc;
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2 // page no 739
3 // problem no 1 9 . 1 4 . 2
4 f=14*10^9; BO_dB =10; GTR_dB_SAT =3; RFL_dB =1; phi_dB =-98;

c=3*10^8;

5 // Dete rmina t i on o f c a r r i e r to n o i s e r a t i o
6 wav=c/f;

7 Ao_dB =10* log10((wav ^2) /(4*( %pi)*1));

8 CNo_dB=phi_dB -BO_dB+GTR_dB_SAT -RFL_dB+Ao_dB +228.6;

9 disp(CNo_dB , ’ The c a r r i e r to n o i s e r a t i o i s ’ );

Scilab code Exa 19.16.1 example 4

1 clc;

2 // page no
3 // problem no 1 9 . 1 6 . 1
4 // Dete rmina t i on o f o v e r a l l C/N
5 CNo_dB_U =88; CNo_dB_D =78;

6 NoC_U =10^(- CNo_dB_U /10);

7 NoC_D =10^(- CNo_dB_D /10);

8 NoC=NoC_U+NoC_D;

9 CNo_dB =10* log10 (1/NoC);

10 disp(CNo_dB , ’ The o v e r a l l c a r r i e r to n o i s e r a t i o i s ’ )
;

Scilab code Exa 19.17.1 example 6

1 clc;

2 // page no 742
3 // prob no 1 9 . 1 7 . 1
4 // A d i g i t a l s a t e l l i t e l i n k i s g i v en with f o l l o w i n g

s p e c i f i c a t i o n
5 Eb_N0 =9.6; // r a t i o expe s s ed i n dB
6 Rb =1.544*10^6; // b i t r a t e expe s s ed i n bps
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7 // The b i t r a t e i n dB r e l a t i v e to 1 bps i s
8 R_dB_b =10* log10(Rb) ;

9 //The r e q u i r e d CN0 r a t i o i s
10 CNo_db=Eb_N0+R_dB_b;

11 disp(CNo_db , ’ The r a t i o C/No i s ’ );
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Chapter 20

Fiber Optic Communication

Scilab code Exa 20.2.1 example 1

1 clc;

2 // page no 753
3 // prob no 2 0 . 2 . 1
4 // An op t i c f i b e r i s made o f g l a s s with f o l l o w i n g

d e t a i l s
5 n1 =1.55; //RI o f g l a s s
6 n2 =1.51; //RI o f c l a d
7 // NA o f the f i b e i s g i v en as
8 NA=n1*sqrt (2*(n1-n2)/n1);

9 disp(NA, ’ The numer i c a l a p e r t u r e i s ’ );
10 // Acceptance ang l e i s g i v en as
11 acc_angle=asind(NA);

12 disp(acc_angle , ’ The a c c ep t an c e ang l e i s ’ );

Scilab code Exa 20.2.2 example 2

1 clc;

2 // page no 761

72



3 // prob no . 2 0 . 2 . 2
4 // r e f e r example 2 0 . 2 . 1
5 d=50*10^ -6; wav =0.8*10^ -6; NA =0.352;

6 // Dete rmina t i on o f V number
7 V=(%pi)*d*NA/wav

8 disp(V, ’ the V no . i s ’ );
9 // Dete rmina t i on o f approx imate number o f modes
10 N=(V^2)/2;

11 disp(N, ’ the approx imate no . o f modes a r e ’ );

Scilab code Exa 20.2.3 example 3

1 clc;

2 // page no 763
3 // prob no . 2 0 . 2 . 3
4 d=5*10^ -6; wave =1.3*10^ -6; NA =0.35;

5 // Dete rmina t i on o f V no .
6 V=(%pi)*d*NA/wave;

7 disp(V, ’ the v no . i s ’ );

8 disp( ’ from the t a b l e i t i s s e en tha t 6 modes have
cut o f f v l e s s than 4 . 2 3 ’ );

Scilab code Exa 20.2.4 example 4

1 clc;

2 // page no 762
3 // prob no . 2 0 . 2 . 4
4 // r e f e r example 2 0 . 2 . 3
5 a=2; // g radd ing p r o f i l e index
6 V=69.1; // no rma l i z ed c u t o f f f r e q .
7 N=2390; //number o f modes suppor t ed as a s t ep index

f i b e r
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8 // Dete rmina t i on o f no . o f modes suppor t ed by graded
index f i b e r

9 N_a=(N*a)/(a+2);

10 disp(N_a , ’ no . o f modes suppor t ed by graded index
f i b e r ’ );

Scilab code Exa 20.2.5 example 5

1 clc;

2 // page no 763
3 // prob no . 2 0 . 2 . 5
4 d=10*10^ -6; wave =1.3*10^ -6; n1 =1.55; V_max =2.405 clc;

5

6 // page no 762
7 // prob no . 2 0 . 2 . 4
8 NA=( V_max*wave)/(%pi*d);

9 // a ) Dte rminat i on o f maximum no rma i l i z e d index
d i f f e r e n c e

10 del =(1/2) *(NA/n1)^2;

11 disp(del , ’ a ) the n o rm i l i z e d index d i f f e r e n c e i s ’ );
12 //b ) Dete rmina t i on o f r e f f a c t i v e index o f c l a dd i n

g l a s s
13 n2=n1*(1-del);

14 disp(n2, ’ b ) c l a dd i n g index r e q u i r e d i s ’ );
15 // Dete rmina t i on o f the f i b e r a c c ep t an c e ang l e
16 theta_max=asind(NA);

17 disp(theta_max , ’ the max ac c ep t an c e ang l e i s ’ );

Scilab code Exa 20.3.1 example 6

1 clc;

2 // page no
3 // prob no . 2 0 . 3 . 1

74



4 //A s i l i c a f i b e r with
5 A_max =25;A1=2;A2=0.3;

6 // a ) Dete rmina t i on o f r e p e a t e r d i s t at 0 . 9um
wave l ength

7 z1=A_max/A1;

8 disp( ’km ’ ,z1 , ’ a ) the r e p e a t e r d i s t f o r 0 . 9um
wave l ength i s ’ );

9 //b ) Dete rmina t i on o f r e p e a t e r d i s t at 1 . 5um
wave l ength

10 z2=A_max/A2;

11 disp( ’km ’ ,z2 , ’ a ) the r e p e a t e r d i s t f o r 1 . 5um
wave l ength i s ’ );

Scilab code Exa 20.4.1 example 7

1 clc;

2 // page no 772
3 // prob no . 2 0 . 4 . 1
4 // Re f e r example 2 0 . 4 . 1
5 n1 =1.55; del =0.0258;l=12.5;z=1000;c=3*10^8;

6 // a ) Dete rmina t i on o f i n t e rmoda l d i s p e r s i o n
7 del_per_km =(n1*z*del)/((1-del)*c);

8 disp( ’ s /km ’ ,del_per_km , ’ the i n t e rmoda l d i s p e r s i o n i s
’ );

9 //b ) Dete rmina t i on o f i n t e rmoda l d i s p e r s i o n f o r l
=12.5

10 del_l=del_per_km*l/1000;

11 disp( ’ s ’ ,del_l , ’ the i n t e rmoda l d i s p e r t i o n f o r l =12.5
i s ’ );

Scilab code Exa 20.4.2 example 13

1 clc;
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2 // page no 773
3 // prob no . 2 0 . 4 . 2
4 // Re f e r example 2 0 . 4 . 1
5 n1 =1.55; del =0.0258;z=1000;c=3*10^8; z_disp =12.5;

6 del_graded =(n1*z*del ^2) /(8*c);

7 // Dete rmina t i on o f i n t e rmoda l d i s p e r s i o n
8 del_total=del_graded*z_disp;

9 disp( ’ s e c ’ ,del_total , ’ the i n t e rmoda l d i s p e r s i o n i s ’ )
;

Scilab code Exa 20.4.3 example 8

1 clc;

2 // page no 774
3 // prob no . 2 0 . 4 . 3
4 // Re f e r example 2 0 . 4 . 1
5 wav_0 =0.8*10^ -6; Dm= -0.15; wav_3 =1.5;z=12.5;

6 del_t=Dm*wav_3;

7 // Dete rmina t i on o f t o t a l ma t e r i a l d i s p e r s i o n
8 del_md=del_t*z;

9 disp( ’ ns ’ ,del_md , ’ The t o t a l ma t e r i a l d i s p e r s i o n i s ’ )
;

Scilab code Exa 20.4.4 example 9

1 clc;

2 // page no 775
3 // prob no . 2 0 . 4 . 4
4 Dm=6.6;z=12.5; del_3 =6;

5 del_wg=Dm*z*del_3;

6 disp( ’ ps ’ ,del_wg , ’ Expected waveguide d i s p e r s i o n i s ’ )
;
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Scilab code Exa 20.4.5 example 10

1 clc;

2 // page no 776
3 // prob no . 2 0 . 4 . 5
4 del_imd =0; del_md =2.81; del_wgd =0.495; t_w =2.5;

5 del_tot =(( del_imd ^2)+( del_md ^2)+( del_wgd ^2))^(1/2);

6 disp( ’ ns ’ ,del_tot , ’ The t o t a l d i s p e r s i o n i s ’ );
7 t_r =((t_w^2)+( del_tot ^2))^(1/2)

8 // Dete rmina t i on o f max a l l owed b i t r a t e
9 B=(1000/(2* t_r));

10 disp( ’Mbps ’ ,B, ’ The max a l l owed b i t r a t e i s ’ );

Scilab code Exa 20.4.6 example 11

1 clc;

2 // page no 778
3 // prob no . 2 0 . 4 . 6
4 //A multimode s t e p index f i b e r
5 del_t =4;B=10;

6 // a ) Dete rmina t i on o f BW d i s t a n c e product
7 BDP =1/(2* del_t);

8 disp( ’Mbps−km ’ ,BDP , ’ a )The BW d i s t a n c e product f o r
f i b e r i s ’ );

9 //b ) De t e rm ia t i on o f d i s p e r s i o n l im i t e d l e n g t h
10 z_max_disp=BDP/(B*10^ -3);

11 disp( ’km ’ ,z_max_disp , ’ b )The d i s p l im i t e d l e n g t h f o r
a f i b e r i s ’ );
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Scilab code Exa 20.5.1 example 14

1 clc;

2 // page no 780
3 // prob no . 2 0 . 5 . 1
4 // 3 s emi conduc to r d i o d e s a r e g i v en
5 E1=1.9;E2 =1.46; E3 =0.954; eV =1.9; // A l l i n eV
6 c=3*10^8; // speed o f l i g h t
7 // a ) Dete rmina t i on o f wave l ength and f r e q f o r E1=1.9
8 wav1 =1.241/ E1;f1=c/(wav1 *10^ -6);

9 disp( ’um ’ ,wav1 , ’ a ) i ) the wave l ength i s ’ );
10 disp( ’Hz ’ ,f1 , ’ a ) i i ) the f r e q i s ’ );
11 //b ) Dete rmina t i on o f wave l ength and f r e q f o r E2=1.46
12 wav2 =1.241/ E2;f2=c/(wav2 *10^ -6);

13 disp( ’um ’ ,wav2 , ’ b ) i ) the wave l ength i s ’ );
14 disp( ’Hz ’ ,f2 , ’ b ) i i ) the f r e q i s ’ );
15 // c ) Dete rmina t i on o f wave l ength and f r e q f o r E3

=0.945
16 wav3 =1.241/ E3;f3=c/(wav3 *10^ -6);

17 disp( ’um ’ ,wav3 , ’ c ) i ) the wave l ength i s ’ );
18 disp( ’Hz ’ ,f3 , ’ c ) i i ) the f r e q i s ’ );

Scilab code Exa 20.8.1 example 12

1 clc;

2 // page no 799
3 // prob no . 2 0 . 8 . 1
4 //A f i b e r l i n k i s g i v en
5 pt=0;pr=-57;Nc=2;BER =10^ -9;N=5; Lpt=6;Lpr =6;Lc=1;Ls

=0.5;Lf=2;M=5; del_t =0.505;B=35;Ns=5;

6 // a ) Dete rmina t i on o f l o s s− l i m i t e d f i b e r l e n g t h
7 z=(pt -pr-M-(Nc*Lc) -(Ns*Ls)-Lpt -Lpr)/Lf;

8 disp( ’km ’ ,z, ’ a ) the l o s s− l i m i t e d f i b e r i s ’ );
9 //b ) Dete rmina t i on o f max BW f o r l o s s− l i m i t e d f i b e r

l e n g t h
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10 B_max =1/(5* del_t*z);

11 disp( ’ Gbps ’ ,B_max , ’ b ) the max BW f o r l o s s− l i m i t e d
l e n g t h i s ’ );

12 // c ) Dete rmina t i on o f d i s p e r s i o n − l i m i t e d l e n g t h
13 z_disp =1000/(5* del_t*B);

14 disp( ’km ’ ,z_disp , ’ the d i s p e r t i o n l im i t e d l e n g t h i s ’ )
;
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